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REPORT ON THE APPLICATION OF A HUMAN ERROR ASSESSMENT TOOL

TO OFFSHORE CRANE OPERATIONS

INTRODUCTION

This report presents the results of the application of a Human Error Assessment Tool
(HEAT) to offshore crane operations. The HEAT was developed under the Joint
Industry Project for Human Factors in Offshore Operations (JIP). The purpose of this
pilot study was to apply the tool to an offshore activity in order to determine which
aspects of the tool are appropriate for offshore operations and which aspects of the
tool should be modified to improve ease of use or make the tool more appropriate for
the intended user.

Human factors (HF) analysis is directed toward the human-machine interface. The goal |
of human factors analysis is to identify features of the human-machine interface that
can result in system induced human error and to modify these features to reduce the
likelihood of that error. The HEAT developed by the JIP is designed to allow the user to
identify critical errors and to analyze those errors based on human factors principles.
The best corrective measure for the error can then be determined based upon the
identified human factors cause.

The focus of the JIP is to identify errors in existing systems that can be corrected by job
redesign, procedure redesigh, job aids, or training. However, the reader should note
that in some cases, the underlying cause of human error is best corrected by a
redesign of the human-machine interface itself. Thus, a secondary focus of the HEAT
is to gather information to identify areas where modification of design standards or
more detailed specification of manufactured equipment is warranted.

SCOPE

This pilot study analyzed general offshore crane operations with a focus on moving
loads from service vessels to the platform and vice versa. The study did not focus on
any particular crane or crane cab design. Instead, the steps to accomplish movement
of a load were identified, followed by identification of possible errors that could occur
within those steps.

XAPSM\59122\01\PILOT_1\PILOT_1.DOC 1
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METHOD

The preliminary Human Error Potential Assessment Tool dated November 1996 was
applied to offshore crane operations. (The title of the tool was subsequently modified
to eliminate the word “potential.”) A copy of this preliminary tool is included as
Appendix A to this report. The major elements of the HEAT are described below.

Gross Task Analysis

The Gross Task Analysis is used to define the tasks and steps that must be conducted
to accomplish the activity of interest. The results of the Gross Task Analysis represent
an outline of the procedure for the activity.

Human Error Identification

Several techniques are used to identify human errors that can occur when performing
the procedure steps identified in the Gross Task Analysis. These are:

* Brainstorm possible errors

* Review Accident History

* Conduct Personnel Interviews

Human Error Identification includes a system to rate likelihood and consequences of

error in order to identify critical errors for Error Analysis and Corrective Measures.

Error Analysis and Corrective Measures

Error Analysis is only performed on those identified errors that have a high risk index.
The Error Analysis involves classifying the errors according to an information
processing model. This model assumes that errors can occur at one or more of the
following points in the information processing chain:

+ Information Source
* Information Channel (Information/Human Interface)

* Information Processor (Operator)

XAPSM\5912201\PILOT_1\PILOT_1.D0C 2
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¢ Output Channel (Human/Control Interface)
* Action (Manipulation of Control)

Identifying corrective measures involves determining the likely causes of error and then
making cause-specific recommendations to reduce the potential for error. The
corrective measures could involve job redesign (reducing workload; specifying
additional operator skills; etc.), procedure redesign (add, remove, or resequence steps),
job aids (memory joggers; enhanced labeling; etc.), training, or equipment redesign.

DISCUSSION OF HEAT APPLICATION

General

The Human Error Asse_ssment Tool as described in Appendix A was appﬁed to offshore
crane operations. The forms prepared during the pilot study are included as Appendix
B.

The gross task analysis, including possible error identification and assignment of
likelihood and severity values, was accomplished during approximately 12 hours of
meeting between the JIP resources and the subject matter experts.

¢

During the first 4 hours of meeting, two subject matter experts were available. The
following 8 hours of meeting were accomplished by using a single subject matter
expert. A review of the available accident history was also conducted during this
meeting. These previous accidents were categorized by the analysis team according to
their judgment as to the human error that occurred.

A drawback to the Human Error Assessment Tool is the degree of documentation that it
requires. The current version of the tool requires that task, step, possible error, and
severity and likelihood ratings information be documented on forms. This may not be
very practical in a group meeting environment, the drawback being that meeting
participants cannot see the information after it is generated.

During this pilot study, flip charts were used to collect the information during team
meetings. The information was subsequently transferred to forms. This has the
advantage that the information can be clarified as it is transferred but the disadvantage

XAPSMSG1 220 1\PILOT_1\PILOT_1.00C ’ 3
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that the information is essentially documented twice. Some options for reducing the
work required for documentation are:

* On-line documentation that can be easily edited
* Use of white boards equipped with scanners to provide hard copy

* Where detailed procedures are available, forms can be prepared prior to group
meetings

Gross Task Analysis

Detailed procedures for offshore crane operations were not available. As a result, the
procedure outline was developed using the available subject matter experts. The team
used a white board to outline the tasks associated with offshore crane activities. These
tasks were then broken down into the steps required to accomplish each task and were
documented using flip charts.

The need to develop procedural outlines for activities to be studied is probably typical.
Even where detailed written procedures are available prior to the start of the study,
displaying the procedure outline for team review and comment can be used to bound
the scope of the HF assessment.

Suggestions for Future Pilots

As a result of Pilot Study #1, the Gross Task Analysis procedures have been modified
as follows:

* Additional guidance on conducting the Gross Task Analysis in a meeting
environment was added.

Human Error Identification

Brainstorm Possible Errors

Once the tasks and steps for offshore crane operations were identified, brainstorming
possible human errors proved to be relatively simple. After the possible errors for each
step were identified, the team judged the likelihood of error and the error consequences
based on the rating scheme in the HEAT.

XAPSM59122\01\PILOT_1\PILOT_1.D0C 4
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Likelihood and Consequence Rating

Rating the likelihood of identified errors using the scheme in the HEAT also proved to
be straightforward. However, rating the consequence of error occurrence is not quite
as easy. Ateam can rate the direct and immediate outcome of an error, the worst-case
outcome of an error, the most likely outcome of an error, or a weighted (expected)
outcome. During this pilot study, the team was directed to rate the most‘likely'butcome
of the error. However, a review of the ratings for various errors indicates that the
consequence ratings are inconsistent and do not always accurately reflect the effect of
latent errors (i.e., those whose consequences are delayed until a later task).

In the HEAT, the base risk index is subsequently modified based on accident and
incident history and the modified risk index is used to identify critical errors. As a result,
it is important that the HEAT provide some means to track latent errors to ensure they
are not overlooked in the final analysis. Although the current rating system is
appropriate if used properly, the JIP should evaluate alternatives to determine if a
simpler rating system can be used to identify critical errors.

Review of Accident History

The evaluation team was provided a summary of offshore crane related accidents from
1994 - February 15, 1997. This summary included information on the type of loss
(property, injury), approximate cost of the accident (if known), the phase of crane
operation (lifting, securing, lowering, etc.), and a short description of the accident. The
review of the accident summary was performed in approximately 1/2 hour.

This information was sufficient to determine which of the previously identified errors
was applicable to the accident. Based on this information, the base risk indices were
modified and critical errors identified. No previously unidentified errors were noted
during the accident summary review.

Critical Incident Interviews

The current version of the HEAT contains a form to document critical incident
interviews. During this pilot studyy, these interviews were conducted at an offshore
platform during work breaks with platform personnel. The interviewers did not
document the interviews in the formal manner implied by the forms but instead

XAPSM\59122\01\PILOT_1\PILOT_1.DOC 5



. |

ey
™"
A

o |

TR
e e

g
kS

L

1

ol

il

ey 1o
Fos T Hodd

o

il

S

T
£

B |

{ e

O |

e

conducted informal interviews to verify that earlier steps in Human Error Identification
had properly identified the critical errors associated with crane operations.

These interviews did not result in identification of additional likely errors that had not
been considered by the analysis team. Interviewees did offer some suggestions for
possible solutions to identified errors.

Suggestions for Future Pilots

As a result of Pilot Study #1, the Human Error Identification procedures have been
modified as follows:

* The procedure was modified to require the use of brainstorming plus either
Accident History Review or personnel interviews to confirm that the brainstorming
was thorough in identifying possible errors. This change was made in recognition
that offshore personnel will obtain diminishing returns from the additional human
error identification techniques. As a result, the procedure now gives‘ the analysis
team the option to choose the most appropriate combination of techniques for each
specific study.

* Develop alternative means to identify critical errors (rating system), including some

means to track latent errors, and do a side-by-side comparison with the current
rating system to identify the method that is the easiest to apply.

Error Analysis and Corrective Measures

Error Classification and Causation

The HEAT proposed an error classification scheme according to an information
processing model. The purpose of the classification is to better understand the
underlying causes of error so that the most appropriate corrective measures can be
determined. The guidance provided to perform this classification was limited and as a
result, this step in the process was a bit confusing. The JIP resources concluded that
additional guidance is required before a team leader with minimal training could
properly classify errors.

XAPSM\S391 2201\PILOT_1\PILOT_1.DOC 9]
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Corrective Measures

Once the errors were properly classified and the possible causes for the errors were
identified, determination of corrective measures was straightforward. The key is to
identify possible corrective measures that modify the system in such a way as to
eliminate the specific system-induced cause of human error. For example, errors that
result from poor visibility during night time crane operations can be improved ﬁy
installing and/or maintaining boom mounted lighting systems.

Suggestions for Future Pilots

« Streamline the information processing model to facilitate understanding by less
experienced analysis teams.

* Provide improved guidelines for classifying errors into the various human factors
cause categories. '

« Provide improved guidelines for relating human factors cause categories to possible

corrective measures.

* Reduce the number of forms required to analyze errors and identify possible
corrective measures from 2 to 1.

MODIFIED HUMAN ERROR ASSESSMENT TOOL

Where appropriate, the HEAT has been modified based on the information obtained
during pilot study #1. The modified procedures, forms, etc. are included in Appendix C
to this report.

The specific modifications are:
* The procedures for Gross Task Analysis have been expanded.

¢ The Error Analysis, Accident Analysis, Critical Incident Interviews, and Error Rating
have been combined under the category Human Error ldentification. The focus on
HF Analysis has been deferred until the final step in the process.

* The information procéssing model has been streamlined and additional guidance
has been developed. The guidance has been embedded into the Error Analysis
and Corrective Measures form to facilitate application by the analysis team.

XAPSM\59122\01\PILOT_1\PILOT_1.D0C 7
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* Additional guidance relating the type of error to appropriate corrective measure
categories has been developed.

RESULTS OF OFFSHORE CRANE OPERATION ASSESSMENT

The results of the offshore crane operation assessment are represented on the forms
contained in Appendix B.

The Gross Task Analysis, including possible error identification and assignment of
likelihood and severity values, was accomplished during approximately 12 hours of
meeting between the JIP resources and the subject matter experts.

During the first 4 hours of meeting, two subject matter experts were available. The
following 8 hours of meeting were accomplished by using a single subject matter
expert. A review of the available accident history was also conducted during this
meeting. These previous accidents were categorized by the analysis team according to
their judgment as to the human error that occurred (Forms 1 and 2).

The analysis team visited an offshore platform following the Gross Task Analysis and
Accident Summary review. During this visit, we observed a load being moved from the
top deck to a lower deck. Part of this movement was a blind lift, requiring the use of a
signalman between the crane operator and riggers.

The operation was typical for a platform with an active drilling rig. The crane crew
consisted of a crane operator plus 2-3 riggers. This team had worked together for
several years. This personnel arrangement is not common for a typical production
platform, where crane operator and rigger experience and rigger availability vary widely.

While on the platform, the analysis team interviewed the contract crane operator as
well as 3 production personnel that routinely operate cranes during the course of their
normal duties. The information obtained during these interviews was not documented
formally. It did, however, reinforce the information that had been developed during
earlier phases of the study.

Critical errors (those with high risk indices) were then classified according to which
stage in the information processing chain could induce or exacerbate the error (Form
4). Possible causes of each error and the likelihood of each cause were assessed and
possible corrective measures identified (Form 5). Corrected actions may include

XAPSM\59122\01\PILOT_1\PILOT _1.DOC 8
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procedure redesign, job redesign, job aids, training, or redesign of the human-machine
interface. A summary of the critical error analysis begins on Page 10.

Interestingly, an internal study of offshore crane safety had recently been completed.
This earlier study was done by a team of four company personnel meeting for
approximately 2 days.

In comparing the results of the earlier study with those of the human error assessment,
we noted that most of the errors were identified in both studies. However, the human
error assessment tool requires a more thorough analysis of the cause of error and, as a
result, may suggest corrective measures that are ultimately more workable.

For example, both studies indicated that failure to conduct pre-lift crane inspections is a
critical error. Without benefit of the human error assessment, the corrective measure
for this error might be “enforce the performance of a pre-lift crane inspection prior to
each lift.” This corrective measure may be appropriate and sustainable as long as a
system for enforcement is established and maintained.

However, one reason for failure to conduct a pre-lift crane inspection is the urgency,
real or perceived, created when a service vessel arrives without warning (failure to
receive communication) or during a time where competing demands (high workload)
tempt the operator to take short cuts.

If these situations occur frequently, it may be more appropriate to establish a back-up
communication system (from boat to a continuously-staffed shore station with the shore
station notifying the platform via telephone that sounds a horn on platform) or
enforcement of a daily crane pre-check and operational check to be conducted during
slack workload, regardless of whether crane use is expected.

Although these solutions may be less desirable from an absolute perspective, they may
prove to be more workable and sustainable because they address the problems that
actually confront the platform operator on a daily basis.

XAPSM\59122\01\PILOT_1\PILOT_1.D0C 9
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APPENDIX A
'PRELIMINARY HUMAN ERROR POTENTIAL ASSESSMENT TOOL
Dated November 1996
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Purpose

Identify critical

The Human Error Potential Assessment, or HEPA, is a tool designed
to allow teams of trained users to examine the activities of a
particular system in order to identify those potential human errors

Define, Identify,

fggféigr d that could lead to significant failure of the system. The purpose of

measures. the HEPA is to identify critical errors, to recommend measures to

| reduce the likelihood of their occurrence, and to foster plans for

Crgg{i?“ézncy dealing with the consequences of the errors should they occur.

plans. Since the tool requires a thorough examination of system activities
by a trained assessment team, the process itself may lead to many
other suggestions for improvement.

Scope Although the HEPA tool can be applied to any system, it was
developed to evaluate the potential for human error during offshore
and remote onshore oil and gas drilling and production activities.

Limitations | The HEPA tool cannot identify every possible error nor can it solve

i all problems related to humans in systems operations. Itis a

Will not . - . o

eliminate all subjective and qualitative process. lts strength lies in the diligence

errors. and insight of those involved in its application. It should never be
o rigidly applied and should be modified as necessary. If the process

Subjective. is undertaken conscientiously and remedial measures are applied, it
can reduce the risk associated with the activities examined.

General In general, the approach involves defining an activity in its most

Approach elementary steps so that potential errors associated with each step

can be identified. The errors identified must be rated in terms of the
likelihood of their occurrence and the severity of the consequences.

Remediate,

Plan. Errors that have high rating, or critical errors, must be further
analyzed for their potential causative factors so that remedial
measures can be recommended. Contingency plans must also be
examined to assess how the occurrence of critical errors will be
managed.

The application of the HEPA tool involves following the steps
necessary to answer the following questions:

Gross Task 1. What is the activity of interest?

Analysis
2. What are the major tasks performed in the activity?

3. What are the steps performed in each major task?
Draft Version A 2 November 1996




Error & Accident | 4. What are the potential errors for each step?
Analysis,

Fal Critical Incident | 5, How likely is each error?
Pl Interviews.
- 6. What is the consequence of each error?
‘:’" 7. Which are the most critical errors?
- 8. What is the cause(s) of these errors?
Remediation & | 9, How can these errors be reduced or remediated?
s Contingency
— Analysis. 10. Are the plans for dealing with critical error occurrence adequate?
. An overview of the General Approach of the HEPA is presented in

‘ the diagram given below:
- Offshore Activity
kﬁll /

% Task 1 Task 2 Task 3 Task 4
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Phase 1 Gross Task Analysis
Gross Task The first step in reducing critical human errors is to analyze the operations in
Analysis (GTA) | which they can occur. This involves performing a Gross Task Analysis. It is
considered gross in the sense that is not to be performed for the purpose or
at the level of detail that such analyses generally are performed.
Objectives This analysis is a process of defining the boundaries of the activity of

interest, then reducing the activity to its most elemental steps. The
objectives of this analysis are to define the activity of interest, define the
tasks required to perform the activity and to identify the steps necessary to
perform each task. It must be stated that this is an arbitrary and subjective
process. Boundaries can be drawn in many ways and steps can be defined
at various levels. However, the ultimate goal is identifying potential errors
associated with each step, so it is important that the boundaries be narrow
and that the steps be as elementary as possible.

Requirements

» An evaluation team of three or more people, at least one of whom is
knowledgeable about the activity being analyzed.

» Job or task descriptive information.

» Copies of Forms 1 and 2.

Procedures The following procedure outlines the analytic process. Guidelines and
examples are presented for clarity.
GTA 1: Define Activity
An activity is a distinct subset of the overall operation. It is goal
directed and has action oriented tasks and steps within each task.
Examples of activities: Surface vessel supply
Crane operations
Well-kick control
Record and describe the activity of interest on Form 1.
Draft Version A 4 November 1996
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Procedures GTA 2: Define Tasks
(Cont.)
A task is defined as a function performed by either a human or a
machine in the accomplishment of an activity.
Examples of tasks m Position crane to predetermined
in crane operation: location
m Attach load
m Lift load
®  Move load
m Position load to predetermined location
m Release load
m Secure crane
Record and describe tasks on Form 1.
Transfer each task to a single Form 2.
GTA 3: Define Steps
Steps are the actions involved in completing a task. A step is a
subgoal required to achieve task completion.
Examples of steps in positioning crane to predetermined location:
a. Select location to move crane
b. Visually acquire location
c¢. Operate crane controls to move/positionflower crane
d. Stop crane
Record and describe the steps associated with a given task on its
corresponding Form 2.
Draft Version A 5 November 1996
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Phase 2 Error Analysis

Error Analysis | The ultimate objective of the Error Analysis is to identify those critical human

(EA) errors that might occur during the activity of interest. This process involves
analyzing the steps, reviewing accident data and interviewing

Objective knowledgeable personnel.

Requirements * The evaluation team.
» Five personnel experienced in the activity that will be interviewed in the

critical incident process (see Cl).
« Any available accident data for this activity or its onshore equivalent.
* All Form 2s from the GTA.
Draft Version A 6 November 1996



- Procedures EA1: Identify Potential Human Errors
{* The critical human errors are derived by first examining the steps
1 associated with each task and then identifying potential human
errors for each step. Equipment or material failures are not part of
- the scope. Descriptive terms used for these potential errors are
L generally negative in content (i.e., state that the step is performed
incorrectly or omitted).
T" An example of a human error in positioning the crane:
ey Choosing incorrect location to which to move the crane
P
- Incorrectly operate crane controls
ﬁ Record and describe the potential errors on Form 2.
;’_; EA2: Rate Likelihood of Errors
£ :
i The second step in the EA is to assess the likelihood of occurrence
for each potential error. This is done using the five point rating
I scale given below:
o Likelihood of Error
o
o 1 2 3 4 5
: Low Medium High
I3}
= For example, incorrectly operating crane controls may receive a “2"
. rating for likelihood of occurrence.
-~ Record the average ratings of team members in column 3 on Form
2.
e
Draft Version A 7 November 1996
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Procedures
(Cont.)

EA 3:

Each error must be rated in terms of its consequences. Again this is a
subjective estimate by each team member, with the average being recorded
on the form. The rating scale is presented below:

y
Delays

EA 4.

Rate Consequences of Errors

Consequence of Error

2 3 4 5
Equipment  Injuries and Death, Loss of
Damage Major Equip. Severe Inj., System and

Damage Equip. Loss Lives

Example: Incorrectly operating crane controls.

Due to the severity of the error consequences this error could
rate a high severity value of “4.”

Record average ratings of team members in column 4 on Form 2.
Estimate Risk

Risk is defined as the likelihood of unwanted consequences. In
this case, risk is estimated by the product of the subjective ratings.

Example: Incorrectly operating crane controls.

Since the likelihood of error was a “2" and the consequence of
the error was a “4,” multiplying the two ratings together gives an
“8" for that human error.

Muitiply the ratings in columns 3 & 4 and enter in column 5 on
Form 2. Remember the values in columns 3 and 4 are the average
of the raters’ scores.

Draft Version A
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o Phase 3 Accident Analysis
~ Accident Accident data are analyzed to supplement and reinforce the EA. All
L Analysis (AA) | accident data available from both on and offshore systems related to the
Objective particular activity are reviewed. Errors related to task steps are identified
- and enumerated.
Ly
Requirements * The evaluation team.
o
bod
i * Written accident reports available for the activity.
r , » Completed Form 2s from previous analyses.
Procedures AA 1:  No Accident Records
‘ﬁ If no accident data exist for a given step, the analysis is complete
b for that step. Continue the review until accident data is found for a
~ given step.
AA 2: Accident Data Present
f"‘v If accident data exists for a given step, examine it carefully to
. determine if there is an error present that has been previously
listed for that step. if the error has been previously enumerated,
< v revise the values in columns 3 and 4, as necessary, then proceed
£ to the adjustment of the risk estimate (AA 4). If the error has not
been enumerated, add it to the list under the step (oron a
r supplemental page).
[
!
o AA 3: Rating Likelihood and Consequences
' (7 Since the accidents have occurred, they have a high likelihood and
¢ some level of consequence. Therefore entries in columns 3 and 4
- should reflect the appropriate values. Estimate these values and
¢ enter them on the appropriate line in columns 3 and 4 on Form 2.
. Place the product of these two values in column 5.
m
‘ ”
Draft Version A 9 November 1996
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Procedures
(Cont.)

AA 4:

Adjustment of Risk Estimate

The risk estimate in column 5 will be modified by known accident
experience. The modifier will be one of three values:

1 for no accident experience
2 for few accidents
3 for frequent accidents
Place one of these values in column 6 on Form 2.

Example: During past accident record review, the team noted a few
accidents involving the crane activity. Improper or incorrect
operation of the crane controls was determined to be the cause of
the accident. Therefore, a “2" is assigned in column 6 to
correspond to the few accidents attributed to that occurrence.

¥

Draft Version A
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Phase 4 Critical Incident Interviews
Critical The critical incident (Cl) technique is a method of accident research in which
Incident people who have experience with the activity of interest are interviewed and

Interviews (Cl)

asked to provide detailed descriptions of unsafe acts, near-misses or actual
accidents they have observed. The basic assumption of the technique is
that, given enough information regarding a large number of these incidents,
one can determine the errors associated with an activity that lead or might
lead to an accident or near-accident.

Obijectives

There are three objectives for the Cl interviews; first, to refine or supplement
the error and accident analyses; second, to gather information about the
level of knowledge of the interviewees concerning the responses they
should or would make in the event that the errors noted would have resulted
in accidents; and, third, to observe the performance or simulated
performance of the operation of interest.

Requirements

* The evaluation team.

» At least five personnel that currently perform or supervise the activity of
interest.

* Completed Form 2s from the previous analyses.

* Observation of the operation, if possible.

Draft Version A
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Lo Procedures Data can be obtained through several methods, including personal
‘ interviews, group interviews, questionnaires, checklists, and observation.
’”T The personal interview is the preferred method of obtaining data, although it

is time consuming.
fﬂ.,) Cl1: Conduct Interviews

interview each person individually. Make the interviews as informal
-l as possible. Let those being interviewed know that no names will

i be included in the report and that all responses are strictly
confidential. One of the evaluation team members can lead by
et asking the questions outlined in Form 3, the others will record
‘ ] responses and ask follow-up questions.

Examples:

T—‘{ The following types of questions can be asked to obtain data:

“Think of a situation in which an accident occurred or almost

] occurred while performing a given task. What were the general
circumstances leading up to this accident? Exactly what did the

operator do which contributed to the incident? When did this

fl-"“ incident occur? What was the operator's job? How long has the

.. operator been performing this job? What would you do if this type

|
o

Draft Version A 12 November 1996
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Procedures of accident occurred?" The questions and responses must be of
(Cont.) sufficient detail to provide information which will allow the
investigators to make inferences and predictions about the
associated behaviors.
Record the responses on Form 3.
Ci2: Revise Error Data
For each incident described in the interviews, determine if there is
an error present that has been listed for a step on Form 2. If the
error has been previously enumerated, revise the values in
columns 3 and 4, as necessary, then proceed to the adjustment of
the risk estimate (AA4). If the error has not been enumerated, add
it to the list under the step (or on a supplemental page).
Cl3: Rating Likelihood and Consequences
Since the near-misses, incidents or accidents have occurred, they
have a high likelihood and some level of consequence. Therefore
- entries in columns 3 and 4 should reflect the appropriate values.
Estimate these values and enter them on the appropriate line in
columns 3 and 4 on Form 2. Place the product of these two values
in column 5.
Cl4:  Adjustment of Risk Estimate
The risk estimate in column 5 will be modified by known incident
experience. The modifier will be one of three values:
1 for no incident experience
2 for few incidents
3 for frequent incidents
Place the appropriate value in column 7 on Form 2.
Cl 5: Observe Operations (if possible)
Look for potential error sources. Listen to proposed remedies for
the errors. Example: With a knowledgeable working person,
observe the operation of the crane controls and watch for
inadvertent activation of another control. Perhaps the worker will
suggest a guard over the troublesome control.
Draft Version A i3 November 1996



Phase 5

Determine Critical Errors

Determine
Critical Errors
(CE)

While all potential human errors are of interest and need to be addressed in
some fashion, those that can cause significant loss should be addressed
first. These potential errors are defined as critical. An error may be deemed
critical if the estimate of the risk associated with them is above a specified
level. The level specified may be arbitrarily determined, or the list of
potential errors may simply be ranked in order with a cut-off imposed at
natural break points in the list. However it is done, the selection of critical
errors is necessary so that a manageable number of errors remain for
further analysis.

Requirements

* The evaluation team.
« All the previous completed Forms

« Form 4.

Procedures

CE 1: Determine Modified Risk Value

Multiply the estimate of risk in column 5 by the larger of the
accident modifier in columns 6 or incident modifier in column 7.

Example: The accident modifier value is a "1", while the incident
modifier is determined to be a "2°. Therefore, the value of "8"

obtained by multiplying columns 3 and 4 values, is now 8*2 or "16",
for the new modified risk value.

Record the Modified Risk Value in Column 8.
CE 2: Determine Critical Errors
Select all potential errors that have a value above 12.

Example: Given the value of "16" above, it must be determined to
be a critical error.

Record the task, step, error and risk information on Form 4.

Draft Version A
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Phase 6

Error Causation

Error
Causation (EC)

This stage of the HEPA is directed at finding the causes of the potential
human errors that were rated as critical. This is an analytic process that
categorizes and classifies the selected errors by the factors that may induce
or exacerbate them. Once these factors are known, remedial measures can
be developed to reduce the likelihood of their concurrence.

It must be understood that humans make many errors, many of which are
not system related. Fortunately, most errors are harmless, self correcting or
are tolerated well by the machine being operated. The non-system related,
or idiosyncratic errors, are very difficult to remediate and are not the focus of
this assessment. System related, or systemic errors, on the other hand, can
be controlled.

The approach taken to determine error causation is an information
processing approach. This approach assumes that errors result from some
failure in the information processing chain. This chain is depicted in the
diagram below.

Information Input y| Information Output Output
Source Channel Processor Channel (Action)

yr

w

hd

Information
Sources

Information sources include anything or any person in the operator's
environment that has the potential to provide indications of the system's
status. This includes parts of the machinery such as gauges, lights, and
auditory signals; by-products of the machinery's operation such as changes
in temperature, noises, and odors; and people such as signalers, other
operators, etc.

Input Channels

Any environmental source of information must ultimately impact one or more
of the operator's sensory modalities in order to be perceived. The most
commonly used in control tasks are visual and auditory sensations, although
other modalities such as touch and smell are often of critical importance in
determining what actions are appropriate in a given situation.

Draft Version A
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Information
Processor

The human central nervous system acts an information processor. it takes
all the sensory data from the input channels to the central nervous system,
generates thoughts, and selects or programs actions. Some information
processing is simple or "reflexive" in nature, as when we touch a hot stove
and immediately jerk our hand away. Even in such simple cases, the central
nervous system has processed a sensory input (from a pain receptor in the
skin) and sent the command for action (to motor neurons in the arm and
hand). More complex actions, such as those requiring conscious decision-
making on the part of the operator, involve the brain and mental functions
such as memory (of learned rules or previous experience), comparisons
(between current and expected conditions), attention (determining which
inputs are important and which to ignore), and response generation
(planning and sequencing actions).

Output Channel

Once an action plan is generated mentally, the appropriate signals must be
sent in order to carry it out. The human body has several output channels
making actions possible. All share the common features of motor neurons
under central nervous system control transmitting signals to the skeletal
muscles that make movement and speech possible.

Action

Actions are the controlled movements of the body's limbs or vocal apparatus
to affect a change in the environment or the body's position relative to the
environment. They can be purposeful or reflexive in nature, but all share
the common features of central nervous system control and coordinated,
sequenced movement of the body.

Draft Version A
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§ ! Failures in the The failures that occur can be attributed to humans, acting as information
Information sources, processors or receivers (signal person, machine operators, etc.) or
f’i( Processing actors; machines that serve as information sources, action elements or
- Chain transmission channels (controls, displays, radios, etc.), or to the
environment in which the communication takes place (noise, dark, adverse
I weather, etc.)
|
) Failures in the information processing chain can be caused by:
4
! Failure of the source where the needed information is:
I"“ n not present
' . not present at the right time
/‘:""1 ] not detectable
( x incorrect
=
f Failures in the input channel that cause the information to be:
- " disrupted
i .
- distorted
AW
i ] delayed
" .
Failures in processing such that the information is:
gmw
L ] misinterpreted
-~ ] ignored
E
’w“ﬂ
- Failures in the Failure in the output channel such that the action is:
’ Information
- Processing u delayed
Chain (Cont.)
] improperly controlled
£ Failure in the output such thatthe action is:
n incorrectly performed
e
B Each critical potential human error must be classified according to one or
) more of the sources of information processing failures. Once these are
- known, remedial measures can be identified.
Draft Version A 17 November 1996
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Phase 7

Error Cause Assessment

Error Cause
Assessment

In most interactions between humans and the systems they operate, the
potential causes of errors are related in complex and often not immediately
apparent ways. [t is important to realize that there will be alternative
explanations and multiple possible causes for any potential error. Without
addressing all the likely causes of error, remedial measures taken will not be
enough to eliminate the risk, and, in some cases, may even raise the risk of
an error. In classifying human errors, therefore, it is crucial to consider all
possible reasons for the error by judging the likelihood of any causal
explanation. Form 5 is to be used in conducting an error cause
assessment.

Objective

The objective of Error Causation is to identify and classify the important
potential causes of each critical error so that remedial steps can be
developed to address each error. Remember that the Causal assessment is
to be carried out only for those errors rated as "critical" in the Error Analysis.
These are the errors that, through a combination of their likelihood and their
consequences, are the most important to address. Consulting the list of
critical errors, the following procedure will be used to identify the potential
causes for those errors.

Requirements

The evaluation team

All the previously completed forms

Form 5

Draft Version A
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Procedures The following procedure outlines the analytic process. Guidelines and
examples are presented for clarity.
EC 1:  Select Critical Errors for Analysis
A critical error is one identified as high risk as a result of the
preceding analyses (GTA, EA, AA, and Cl). These are the errors
that, by virtue of their likelihood and/or consequences, pose the
greatest threat to safe and continued operation.
Examples of critical errors:
Failure to operate crane controls correctly
Failure to see warning light for pressure level
Record the critical error of interest on Form 5. Use one copy of
form 5 for each critical error identified in Forms 1-4.
Draft Version A 19 November 1996
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Procedures
(Cont.)

Draft Version A

EC 2:

Describe Possible Causes of Error
The possible causes of error are based on the information

processing approach. Errors can result from one or more failure(s)
at one or more link(s) in the information processing chain:

* Information Source

* Input Channel

* Information Processor
* Output Channel

* Output (Action)

At each link in the information processing chain, use Form 5 to list
the possible error causes of that type.

Examples of Potential Error Causes:
Information Source:

- Warning Light Burned Out

- Background Noise, Siren Inaudible
Input Channel:

- Operator Deaf

| - Operator Color Blind

Information Processor:

- Operator Misreads Gauge

- Operator Confuses Similar Correction Procedure
Output Channel:

- Operator Applies Excessive Pressure to Controls
Output (Action):

- Operator Activates Controls Out of Intended Sequence

- Operator Turns Control Handle in Opposite Direction of that

Record the list of potential Error Causes on Form 5 for each link in

the Information Pro%assmg Chain. November 1996
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Procedures EC 3: Assess the Likelihood

(Cont.)
Not all possible causes of error are equally likely to occur. Since

the cost of remedial measures can be quite high, it is important to
identify those causes of error which are most likely to occur. Using
Form 5, rate the likelihood of each cause of an error.
Likelihood of Error Cause
1 2 3 4 5
Low Medium High
Examples of Error Likelihood Ratings:

Information Source; Background Noise, Siren Inaudible

Average Likelihood Rating = 4.2

Record the average likelihood rating of team members on Form 5.

Draft Version A 21 November 1996
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Remediation Remediation involves procedural changes, training, retraining and even
(R) changes to the individual activity task steps in order to avert or reduce
potential for errors.

In the case of the INFORMATION SOURCE being the error causation,
training can be implemented to ensure that the human knows what
information is needed in order to complete the task step and where to look
for that information. Also, inappropriate information must be recognized,
i.e., the human operator must know which information to pay attention to
and which to ignore. If the information is received from a machine, the
causes for why that information was not available must be researched and if
the capability exists for an information display to be present, with a minimum
of investment, the possibility for that display presence should be
investigated.

INPUT CHANNEL errors are those in which the information is present, but
the quality of the signal is disrupted. This can apply to both human and
machine. The human error can stem from the information not being
received correctly due to some environmental disturbance, like too much
noise or inclement weather. The machine providing the information can also
be at less than perfect transmission. Researching the causes for why the
information was disrupted, distorted or delayed can help identify where to
target the assistance for efforts aimed at both human and machine. If an
outside factor, not under one's control, like the weather or noise, is the
culprit in this phase of information processing, then contingency plans may
have to be implemented where assumptions and backup plans are instituted
in the case of incomplete or distorted information.

Draft Version A 22 November 1996
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Remediation
(Cont.)

Where the INFORMATION PROCESSOR is seen as the cause of the error,
the majority of the failures will come from the human psychological or
physiological shortcomings.

In the category of psychological, things to pay attention to are:

Memory loading - are we asking the human operator to remember
too much information?

Learning problems - is our training sufficient

Attention - is the information prominent enough and recognized as
the element the human must attend to?

Motivation - is our employee motivated to do his/her job? s the
workload too high? Can we off-load some of the processing to the
machine?

Situation awareness - is the worker aware of the environment in
which he/she is working? Is sufficient training provided to allow the
worker to know where/when to look for information that is critical to
the correct completion of a task?

If a physiological problem could be at the root of an error in information
processing, the sources would be in the human operator's level of

fatigue

stress

life requirements/obligations

fitness for duty in terms of drugs or alcohol abuse

For remediation where physiological factors are to blame, screening may be
required to evaluation life requirements and fitness for duty. Where fatigue
and stress may be the cause, the remediation would be an evaluation of
workload requirements, job responsibility and adequacy of rest breaks and
shift schedules.

In the case of OUTPUT CHANNEL being the malefactor in the cause of a
critical error, the information processed by the operator may have again
been disrupted, distorted or delayed before leading to an action. Here, the
remedial solution would lie in assuring the correct output is selected through
appropriate training in the cause and effect. If the environment plays a
contributing role to the distortion or delay, all measures should be
investigated which would minimize the impact of the outside factors like
noise, vibration and insufficient illumination.

Draft Version A
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Remediation The final stage where information processing can go amiss is in the

(Cont.) OUTPUT ACTION phase. In this case, the human operator chooses the
incorrect action, given the information present. An inaccurate, inappropriate
or untimely action can be remedied through training and procedures review.

(S

e

S |

]

)

i
%

t%r;‘p‘l

RS

-3

,
o

Contingency Contingency or emergency planning is necessary. This would involve
Planning (CP) reviewing the critical errors possible in the operations, tasks and steps.
Where those errors are frequent or will result in severe injury or death or
loss of equipment, emergency procedures must be developed, trained and

implemented.

It is important to review the contingency plans on a periodic basis to update
their requirements, as procedures may change or operations may be
altered, redesigned or superseded.

Draft Version A 24 November 1996



.

FLOW CHARTS



1

Pey ’

Yy

&

w
R

™

i ’fﬁ’f"}

T

*

Human Error Potential Assessment

HEPA

Perform Gross

Task Analysis.

'

Perform Error
Analysis,

v

Review, analyze
and incorporate
Accident Data.

Conduct Critical
Incident
Interviews.

v

Review, analyze and

incorporate Critical
Incident Data.

Assign Risk
Priority to
Potential Errors.

v

Determine Critical
Errors.

{dentify and Rank
Causes of Critical

Errors.

Identify Possible
Remediations.
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Gross Task Analysis

Identify the Tasks
necessary to

perform the activity.

v

List and describe
each task on
Form 1.

Prepare Form 2 for
each task listed
on Form 1.

A
Define the steps
necessary to

perform each task.

Identify human errors

that could occur during
each step and record on

Form2,

Rate the likelihood
for each error.

Rate the severity
of the error
consequences.

Calculate the risk
priority from likelihood
and severity.
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Accident Analysis

Coliect
accident
reports.

Review reports to identify
errors that have occurred
during performance of
task steps.

Select step to

Any
accidents resulting
from errors when performing
this step?

Was this error
identified in the Gross
Task Analysis?

Add this error to
Form 2 for this
step.

Determine likelihood,
consequences, and
risk priority.

Assign risk
modifier for this

error.

Yes

Next Step.
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Critical Incident Interviews

Identify persons with
working knowledge of
activity performance

or supervision.

Select individual to
( ’ interview.

A

Conduct interview;
record responses
on Form 3.

All interviews
completed?

Did interviews
identify any potential
human errors?

Were these errors
Yes indentified in the Gross
Task or Accident
Analyses?

Add errors to
Form2 for the
appropriate step.

h

Determine likelihood,
consequences, and
risk priority.

Assign risk
modifiers for
errors,
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Identify Critical Errors, Their Causes, and Possible Remediations

Determine Modified Risk
Priority (MRP) for each
identified error.

Sort the errors by
decreasing MRP.

.

Select Critical Error
for further analysis.

List the possible
causes of the Critical
Error by Info Processing
category.

Select a Critical Error

cause.

Assess the likelihood
of occurrence.

More causes?

Review likelihood ratings
for all causes and
suggest remediation for
this Critical Error.

More Critical
Errors?

Evaluate need for
contingency plans.
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; Form 3 - Critical Incident Interview
Activity:

Task Number and Name:_1.0 - Position the crane to a predetermined location

Date:

- ‘ Critical Incident Questions and Responses

. Can you think of a situation in which an

accident occurred or almost occurred

t while performing this task?

Yes No

1

What were the general circumstances
leading up to this incident?

How often has this occurred?

Exactly what did the operator do which
contributed to the incident?

‘| When did this incident occur?

What was the operator’s job?

How long has the operator been
performing this task?

What needs to be done to prevent this

| type of incident?

What would you do if this type of
accident occurred?

Other comments?
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Form 5 - Description of Steps in Tasks Date:

Instructions:  Use one copy of this form for each Critical Error Identified in HEPA Forms 1-4. In
Step 2, identify all possible error causes, no matter how likely they may seem. In the
final step, rate the likelihood of each error cause. Use the results to identify possible
Remediation measures.

STEP ONE: EC1 — Describe the Critical Error

Critical Error:

STEP TWO: EC2 — List Potential Error Causes : STEP 3: EC3 —
Rate the Likelihood of
Source of error: Each Potential Cause
1:
1 2 3 4 5
Low Medium High
2:
1 2 3 4 5
Low Medium High
3:
1 2 3 4 5
~Low Medium High
4:
1 2 3 4 5
Low Medium High
Potential Remedial Measures
1.
2.
3.
4.
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HUMAN ERROR ASSESSMENT OF OFFSHORE CRANE OPERATIONS
COMPLETED FORMS
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{"arm 5 - Description of Stebs in Tasks Date:

“Use one copy of this form for each Critical Error {deritified in HEPA Forms 1-4.-In " -
Step 2, identify all possible error causes, no matter how likely they may seem. In the
final step, rate the likelihood of each error cause. Use the results to identify possible

Remediation measures.

instructions: -

STEP ONE: EC1 — Describe the Critical Error

g{itical Error: :
Iy Fk.u—u@ef TO  GONDUAT VRO L PT CRANE | N°§ PETTIWNS

e

~STEP TWO: EC2— List Potential Error Causes STEP 3: EC3—
Rate the Likelihood of
Source of error: _INFD Crmpin g7 Each Potential Cause
b :
N , : : . }
AOVANLID Non e ATed)  0F [BOAT : 12 8 (3) 5
: = _ . L dium™ +. Highsw
;,.. AREL N Pt S OT v - oW Medium = <. High:
1 2 3 4 5 . |
Low Medium High . . 0 oox




/"rm 5 - Description of Steps in Tasks ~.Date:

~ Instructions: ~ Use one copy of this form for each Critical Error.Identified in HEPA Forms 1-4..In .

k H . Step 2, identify all possible error causes, no matter how likely they may seem. Inthe -

e final step, rate the likelihood of each error cause.;Use the results to identify possible .. |-
Remediation measures. : RO e _

-

Critical Error: | | | oL

N

¥ Fiuee O ONDUCTT PRE-LIPT CRAN.S N SPEZTIONS.

r STEP TWO: EC2 — List Potential Error Causes . STEP3:EC3-—:i
v . | Rate the Likelihood of
Source of error: IN® Peocessor. , ... EachPotential Cause
f’l.) 1: ' : R
- . 1 2 43 4 5 .
| \'\)0@\4 LoA0 Tlﬂﬁ\?‘_ Mﬂ_ﬁ__—— , : [, — e LOW . dium . HIGh e
Consmauea e seveett™ 1S PRecaived L1 2 3 @ S o :
o =2 > . ow Medium High . . .. o
s 70 Re  peLnoR (1 6Nk eD) A
foa. .
: ) 1 2 3 4 5

ykm»} .
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ﬂ” orm 5 - Description of Steps in Tasks

seT e - «3

S g

Lvitical Error:
P Recers o)

‘ Use one copy of this form for each Critical Error identified in HEPA Forms 1-4. In
Step 2, identify all possible error causes, no matter how likely they may seem. In the
final step, rate the likelihood of each error cause. Use the results to identify possible

- Remediation measures. .

Instructions:

STEP ONE: EC1— Describe the Critical Error e

BoaT DoN'T mMow— LLen@ AFIER. ATIACHING (o) B

-
e

PR

iy

STEP TWO: EC2 — List Potential Error Causes

'STEP 3: EC3—
Rate the Likelihood of
Each Potential Cause

Source of error: [ng PRor&2soe

1: .
1 2 33 4 5
[NEXPER| D /_mpm&e_;o RiGeErRs Low MQﬁumm i,
2:
1 2 3 4 5
Low Medium High
3:

1 2 3 4 5

Medium




["rm 5 - Description of Steps in Tasks . Dates . i

k * . : . ) .

’ Instructions: - Use one copy of this form for each Cntlcal Error Identtfied in HEPA Forms ; 1—4 In:

g ‘ ' “Step 2, identify all possible error causes, no matter How likely they may seem. In the _

e final step, rate the likelihood of each error cause.” Use the results to. identnfy possnble ot S 5
Remediation measures. o

~

;

Q{tcal Error:
P RasE  TrarT  Weon 6 HOO\( [me A—7"”75M0’/w4, 7o Mc’ up smc_g)_

¥ :
-
[

~ STEP TWO EC2— List Potential Error Causes . STEP 3: Ecs—.~""' T
L . Rate the Likelihood of
Source of error: OUTPLT_CHanneL _ Each Potential Cause
- ,
o 1 _ ' .
. 1 . 2 4 5
- Cor Fusion BETUQ@ N LOAO YL—)N{ — o LoW e ;r»-@um. ... High o
Mo FAST . LINE  onNTeoLs N .
w20 '
1 2 3 4 5
o Low Medium High
T ' _
. 1 2 3 4 5

~Llow . . Medium .  High . . - .
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form 5 - Description of Steps in Tasks Date:
- Instructions: Use one copy of this form for each Critical Error Identified in HEPA Forms 1-4. In - g
5; "~ Step 2, identify all possible error causes, no matter how likely they may seem.  In the
wo final step, rate the likelihood of each error cause. Use the results to identify possible -
Remediation measures. o
__STEP ONE: EC1— Describe the Critical Error

Critical Error: : | o
DL SLING WRAPRED  AROUNO oBSTRCLED <W[<h3N RfSING Rooz_t\

L
~ STEP TWO: EC2— List Potential Error Causes STEP 3: EC3—' -
- _ ' Rate the Likelihood of
Source of error: _|NPUT (o ¢~ Each Potential Cause
—
oL 1t . : o
, — ; 1 2 3 5
_ deovoee  goaT” DECle _ " Low Medium . High.
" (D1 STORTIN . DisRMPTION) |
.. 28 ' '
1 2 73 4 5
b :
oy 3: ' o
~ ’\)OO& TLUAAM 1 NAT On) (Nl G IT OQQ ) .L;w 2 Méa?%ium 4 High'
b (Sismemen, Disemernion) o .
4: B S 4 e et 4 e
~ - Medium . " Hi

e

o
H




Torm & - Description of Steps in Tasks ‘Date: _. = . o0 oo

M Instructions: Use one copy of this form for each Critical Error,«ldenttﬂed in HEPA Forms 1-4.. l ,

Eo " Step 2, identify all possible error causes,. no matter how likely they may seem. . In the, .

e .- final step, rate the likelihood of each error cause.-. Use the results to ldentlfy possnble g
Remediation measures. _

~

E N

- - __STEP.ONE: EC1—Describe the Critical Error-

Fx tical Error:
Ension  RPPO D BEFDE e’ Boom 1< &w-rmgéo WErR LDAD

STEP TWO: EC2— List Potential Error Causes ' S‘I'EP 3 EC3—"
: B ‘ i Rate the Likelihood of
Source of error: OArPUC (utpnwg— . . - -  EachPotential Cause . ...
ST B - : |
- fonens 1o Between \U’MH w;m(' ol i @iumf H{Zh e
€0 D
1 2 3 4 5
& Low Medium = High

i
w
-
N

3 4 5
Low . Medium .. High . .
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Form 5 - Description of Steps in Tasks Date:

M Instructions:  ‘Use one copy of this form for each Critical Error Ideritified in HEPA Forms 1-4. In

* ’ o Step 2, identify all possible error causes, N0 matter how likely they may seem. Inthe
o B final step, rate the likelihood of each error cause. Use the results to ldentlfy possible
P Remediation measures.

STEP ONE: EC1 — Describe the Critical Error

F*rltlcal Error.

| Tension APPLIED  Refues Boom IS LEWTERuO QUEE W

U

™ STEP TWO: EC2 — List Potential Error Causes STEP 3: EC3—.
Rate the Likelihood of
— Source of error: QUTPar  ReTropy Each Potential Cause
v 1: L : O
: : , 1 2 3 @) s
- ORN LS Moving (N B D (AN S LONS o A
b (6 u S EAS)
R 2'
~ B GooroinaneS DETWEED BT A o & Mium . High
b CRANS NP SUR.
3:
R o 1 2 3 4 5 :
- ' Ll ; ' : _ Low  Medium  High

[

g ae . - 4 2 3 4 s

otential Remedial Measures:
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orm 5 - Description of Steps in Tasks Date: _
- Instructions: Use one copy of this form for each Critical Error. Idenﬂﬁed in HEPA Forms 1-4.:0n 5
b Step 2, identify all possible error causes, no matter how likely they may seem.:In the
R final step, rate the likelihood of each error cause: Use the results to adent:fy possible
 Remediation measures. . e _ :

v STEP ONE: EC1 — Describe the Critica I"Error-.:f-{
Lritical Error: . -
< . | ! /
e Winert AP M PRuPeYe Ly Bl G LOADsS (2
= STEP TWO Ecz — Lust Potential Error Causes STEP3: EC3-—"
‘i : Rate the. leellhood of

Source of error: INFO_SouLce Each Potential Cause

NURET S
| ) WProPER..  SLING  SELECTION 1 @ 3 4
L : — oo LOW e Me‘dlumi‘-
b2 |
- SLINGS NOT  TROCERLY ATTACHED low © Madum — High
b JNEXPeR 1ers0 _ Lleee@S
3
1 3 4 5

- Wsine DAMAGED SLING.  Low @ Medium - High
bl (Froveys o @S_Pm s/urdcﬁ ‘ » -
4

FA/:L)V\Q\?T | 70 u)A-o "‘5'5" Me’u.)

e N Sf@Vld:

| 'Pbt,en,ti;a,l, "Réme’di?' Measures

oy
S |

‘ 'i?s'*rBu <H

7'8'5" ALl ,Ne,’N >
Tlhr‘[ A—@( " Dé‘uv&*@eO OrF51<t)ee(

AND 'MPLEM'éNT E'NO/OQ P PEAC.\’I
'_51..)&’45 ST U ON — S‘léoef': f’ﬁL/L/ﬂt’S
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Farm 5 - Description of Steps in Tasks Date:

instructions: Use one copy of this form for each Critical Error Identified in HEPA Forms 1-4. In -
" Step 2, identify all possible error causes, no matter how likely they may seem. 'In the
final step, rate the likelihood of each error cause. Use the resuilts to identify possible -

Remediation measures.

-
&4
b

'?fitical Error: , )
PN NG WP ) MAZOPERLY RlcGeD (LOADS /2

- STEP ONE: EC1 — Describe the Critical Error.

™ STEP TWO: EC2—List Potential Error Causes STEP3: EC3— -
L Rate the Likelihood of
_ Source of error: | N $OU~(3C£ Each Potential Cause
_ 1 2) 3 4

r— IN QpoReeCT _SLING ANGLE - - i
o2 -
- 4—\'00 . NOT ABOVLT cOAD  CeNTER. L::w 2 l\f@um ! Hi5

: gh .

| 0F __GRAVITM. |

s 1 2 3 4 5 :
f"‘ I . : : » , - Low Medium High .. ...
g S o R 2 3 4 5

Mediut_n :
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amb5 - Description of Steps in Tasks

Instructions:

Use one copy of this form for each Criti
Step 2, identify all

final step, rate the
Remediation measures.

possible error causes; i
likelihood of each error cause.. Use the results to identify possible ;;

cal Error.Ideritified in HEPA Forms 1-4.-In
'no matter how likely they may seem.Inthe

,,Gxitical Error:
P Suine  Boomk

__STEP ONE: EC1— Describe the Cr_iticél‘ Error: - -

¥

'

L

2.

eroer lowo sipmes DRTAES (APTOC SATCEN &

2 et

M STEP TWO: EC2 — List Potential Error Causes’

Source of error: _[Nfo. Peorzege:

- STEP3

. F ‘ :

. Shexde HEAUY LoAD FRom GoT - g, i

B USING  StoN  LOAD L INE ' R '

) 2:

— — 1 2 3
- LiFTiING (OAD S  FEAMA VESSEL Low Medium ,
: IN_PQUAGH  DERS.
3:

1 2 3 4
Low. Medium

M_ediur_n.,

Rate the Likelihood of .
Each Potential Cause .= -

5

5
High .

5
High,,
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-’,4 arm 5 - Description of Steps in Tasks - Date:

Instructions: Use one copy of this form for each Critical Error Identified in HEPA Forms 1-4..In ..
' ’ Step 2, Identify all possible error causes, no matter how likely they may seem. in the
final step, rate the likelihood of each error cause. Use the results to identify possible

Remediation measures. '

B - . __STEP ONE: EC1 — Describe the Critical Error

'é;rifical Erfor: . -
Winew wp 100 Hien (W/ 0.0:5. ANT) ~Two Buock)

™ STEP TWO: EC2— List Potential Error Causes | STEP3: EC3— .~
[ Rate the Likelihood of
—- Source of error: l N H&DL&S o ; - Each Potential Cause

HE g | | |
_ _Per-uer Gawe  nNSAcemod moT - g, P wiium & v
g 2. =Y - — ¥ : P

1 2 3 4 5

~ ' Low Medium High
3:

- : , ‘ 1 2 3 4 5

§ 1 , Low Medium ' H_ig_h_

High

.



~

o

EV; El

r o -

} orm 5 - Description of Steps in Tasks - Date: _

~ Instructions: _Use one copy of this form for each Critical Error Ideritified in HEPA Forms 1-4.. In -

i ﬁ - ‘Step 2, identify all possible error causes, no matter how likely they may seem.- In the

' final step, rate the likelihood of each error cause. Use the results to identify possible'
Remediation measures. ’ ' L e : ST

B

Fritical Error: S o | .
[ Boom  up oo e (W] 0.0 Boow K Koukq-,—):,:.

ﬁ STEP TWO: EC2— List Potential Error Causes STEP 3: EC3 =07
£ ‘ : - _ , Rate the Likelihood of ;
~ Source of error: _[n(0 Q&DUSS ae . -~ Each Potential Cause "
Bt ) B .
o DRe-uPT CRANGE INSPeTTIIN -4 % 8, Y
o2 ' o
B : | : 1 2 3 4 5
- \ — ‘ Low Me.dium -High
3: : | ' '
1t 2 3 4 5

~Low . Medium. - High ;

Medium :
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f »rm 5 - Description of Steps in Tasks Date: el
' ~ Instructions: Use one copy of this form for each Critical Error Ideritified in HEPA Forms 1-4. In_ . |+ .
v " Step 2, identify all possible error causes, no matter how likely they may seem. Inthe |-
. ' ‘ “final step, rate the likelihood of each error cause. Use the resuits to identify possible:» | - . RN
: Remediation measures. . - e
t<.. . . _ STEP.ONE:EC1—Describe the Critical Error
?itical Error: 4 :
L Winen LoAD - DownN - 700 FAST
7T STEP TWO: EC2 — List Potential Error Causes STEP 3: EC3— L
Lo - : ’ Rate the Likelihood of
Source of error: [NFO Peoegssor ' Each Potential Cause
B | b
— 1 3 4 .5
O PW AN %(@ 1] M ¢ don SWNTS o Low Medium High :
22
o 1 2 3 4 5
o . — Low Medium High
3
3 ' | 2 3 4 5
@ — M- . Medium
. 2. 3 4.

Medigm g
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gm::rm 5 - Description of Steps in Tasks ~+ ‘Date: _
fa Instructions: Use one copy of this form for-each Critical Error Ideritified in HEPA Forms 1-4..0n "

E_j Step 2, identify all possible error causes, no matter-how likely they may seem."In the ;-
o final step, rate the likelihood of each error cause. ‘Use the results to identify possible " |.
Remediation measures. - _ : R T AT - x

i  __STEP ONE: EC1—Desoribe the Critical Error
Fritical Error: - R '
L WiNeh  wa0 Do TOO  FAST

—

M STEP TWO: EC2— List Potential Error Causes oo STEP3:EC3—
Lo | oo Rate the Likelihood of
- Source of error: OuarPAT A‘C—T? N Y Each Potential Cause

@pgm& . MoVeE S WINC B DO"J& D Llw v @ M:dium 4 HiZh :
o T 1 2 3 4 5
M - : . S0 low Medium High

3: ' |
' S 1. 2 3 4 5
‘ o - Medium ~ High
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orm 5 - Description of Steps in Tasks Date:

=

g

Instructions: Use one copy of this form for each Critical Error Identified in HEPA Forms 1-4. In
: Step 2, identify all possible error causes, no matter how likely they may seem. inthe
' final step, rate the likelihood of each error cause. Use the resuits to identify possible
. Remediation measures. , _ : ‘

, E o __SIEEQNE;_ECJ;Dg_ss_ribe the Critical Error
Gritical Error: . ‘ - | , - o
__Rigese pals o Seluess  S11d6 BOPES (when DEThettzANC LMO)
STEP TWO: EC2 — List Potential Error Causes _ STEP 3: EC3— . -
S ; R Rate the Likelihood of
Source of error: _INFD _RacesSo } Each Potential Cause
- Ricusr NOT— AWARE THAT SUNG - a2 M@ium 4 th
B _RpPES MaNy (BET PP Swr GING . '
cu 20 INEPeRIEN L £D / urTRATIN ED, -
- 1 2 3 4 5
E—« Low Medium High »
' _ 1 2 3 4
E‘j — — — — o Low Medium
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APPENDIX C
REVISED HUMAN ERROR ASSESSMENT TOOL
Dated March 1997
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» Thé Human }Error Assessment Tool (H‘E'AT.) is designed‘td al“l'ow

teams of trained users to examine activities from a Human Factors
(HF) perspective. The purpose of the HEAT is to identify possible
system-induced human errors, prioritize these errors based on
relative financial or safety impact, and analyze critical errors using an

HF model in order to identify appropriate corrective measures for

improving system performance.

Although the HEAT can be applied to any sysf;ﬁ'i,"thé '.g"“c;al of the JIP

is to design a tool that is appropriate to the culture and resource

availability of the offshore oil and gas industry.

Draft Version B

The HEAT is a systematic approach to ana yzmgan ac ivity fo
human error. However, the user should not expect that application of
human error assessment will identify and correct all possible sources
of human error in a system. The value of human error assessment
lies in the insight into the causes of human error that the analysis
provides. This insight results in a unique perspective on how to
modify an activity or system to reduce the potential for damaging

human error.

Unfortunately, human error assessment cannot be used as the
single tool for identifying system improvements. The HEAT
compliments other hazard identification tools such as hazard and

operability studies (HAZOP), fault tree analysis, event tree analysis,

1 March 1997

P:\59122.01\DRAFT_B.DOC
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eté. The uéér 'Vi/i"' ’nldtiééﬁsomé}"similaritiés betweeh kthe HEAT a‘hd‘ ]

these other hazard identification methods. When used appropriately
and in conjunction with these other tools, human error assessment

can help identify unique, cost-effective measures for system

improvement.

Gross Task

Analysis

Human Error

{dentification

Draft Version B

| v':l"lfiéﬁapproach involves examining the indi\/.iduai"s,vféps thét“bédple

perform when conducting an activity in order to identify potential
human errors. Once identified, each error is then subjectively
analyzed and rated for its potential impact to system performance as
well as its likelihood of occurrence. Rating the errors provides a
means to prioritize the application of corrective measures for error
reduction. .High-priority, or critical, errors are the focus of the human
factors error analysis, since eliminating these errors will result in the

greatest overall system improvement.

Application of the HEAT involves three éteps (Gross Task Ahélysis,
Human Error Identification, and Error Analysis and Corrective

Measures) that attempt to answer the following questions:
1. What is the activity of interest?

2. What are the major tasks performed in the activity?

3. What are the steps performed in each major task?

4. What are the potential errors for each step?

2 March 1997
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,_5. How likely is each error?
6. What is the consequence of each error?
7. Which are the critical errors?
Error Analysis 8. What are the human factors cause(s) these errors?
and Corrective

Measures 9. What are some appropriate corrective measures?

An overview of the of the HEAT is presented below:

Draft Version B 3 March 1997
P:\59122.01\DRAFT_B.DOC
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Gross Task Analysis is used to develop an outline of thé proézédurehi't:iat |s —
followed when conducting the activity under study. [f detailed written
procedures are available for the activity, the Gross Task Analysis is not
necessary as the procedures can be used directly in Human Error

Identification.

Gross Task Analysis involves the following steps
¢ Define the study scope

e Break the activity down into tasks

e Break each task down into the steps needed to perform the task

Define Study

Scope

Defining the study scope involves setting the boundaries of the activity to be
studied. This can be done by identifying the initial and final state of the

system. For example, consider the following initial state:

e Cargo basket located on the deck Qf a service vessel

¢ Platform crane shut down with boom resting in the boom cradle
And the following final state:

e Cargo basket located on platform deck

e Platform crane shut down with boom resting in the boom cradle

Based on the above conditions, the activity to be studied could be described
as “moving a cargo basket from the deck of a service vessel to the platfo‘rm
using the platform crane.” Since the initial and final condition of the crane is
that it is shut down with the boom resting in the boom cradle, the activity

scope will include crane startup and shutdown.

Draft Version B

5 March 1997
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Tasks Tasks aréAt'.he lndlwdualil functlons necessarytoaccompllsh an é{c ivity.. -
Tasks can be performed by either a human or a machine, separately or in
combination. They represent the first level of the procedural outline and
should be stated in broad terms. Some examples of tasks in crane operation

are.

Position crane to a predetermined location

e Attach load

o Lift load

o Position load to a predetermined location
« Lower load

Detach load

Steps Steps are the actions necessary to complete a task. The process of
identifying steps is analogous to that of identifying tasks. Examples of steps

involved in positioning a crane to a predetermined location are:
¢ Select location to move crane
¢ Visually acquire location

¢ Operate crane controls to move/positions/lower crane

Draft Version B 6 March 1997
P:\59122. 01\DRAFT_B.DOC
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Resource

Requirements

e An evaluation team of three or more people, at least one of whom is

knowledgeable about the activity being analyzed.

e Job or task descriptive information such as written procedures, written

training materials, training videos, etc.
e Meeting room
¢ Flip chart with colored writing pens

e \White board with scanner (optional)

Preparatioh

Draft Version B

If written procedures for the activity are available, these procedures can be
used in lieu of the Gross Task Analysis. It may be appropriate to break

procedures down into manageable tasks. This should be done by the team

leader prior to holding the first team session. Copies of the existing

procedure, broken down into the tasks, should be available for each team

member.

Discuss the activity to be studied with evaluation team members or

management personnel. Define the initial and final state of the system.

Record the activity description including the scope of the study on Form 1,

“Human Error Assessment Summary.”

kUsinyg the chelcv:kﬂlist on Foffn 1, determine which information and other

resources are necessary to conduct the study.

Obtain or generate the necessary information and resources prior to the

initial evaluation team meeting.

If the written procedures are to be used in lieu of the Gross Task Analysis,

generate a task list prior to the first team session.

7 March 1997
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- Gross Task Analysis’

Identify vTas.ké Discuss the activity' with ’.t'hé suﬁjéct mafter experts. Evaluatidn‘team
members should ask questions and thoroughly discuss the activity so that

everyone on the team has a good understanding of the activity.

If possible, the evaluation team members should observe the aétivity being
conducted. A simulation such as a training video can also be used to

familiarize all team members with the activity.

Using a ﬂip chart or white board, list the major tasks associated with the

activity in the sequence order that they are normally performed.

Identify Steps Transfer the first task to a blank flip chart page.

List the steps required to complete the task in the sequence order that they

are normally performed.

Continue in the above manner until a list of steps has been 'developed for

each of the identified tasks.

Draft Version B 8 March 1997
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The objective of Human Error Identification is to identify critical human errors
that can occur during the activity under study. A critical error is an error that
has an associated high risk index, which is a combination of both the

likelihood of error occurrence and severity of the error outcome.
Identifying critical errors is accomplished via several techniques:
« Brainstorm possible errors associated with each procedural step

« Rate the likelihood of error occurrence and the most likely consequence

to obtain a base risk index.

« Verify and expand the error list by reviewing historical accident data or

interviewing additional personnel.

+ Modify the base risk index based on the findings of the accident review or

personnel interviews.

e Compare the modified risk index to an arbitrary cutoff value. Critical

errors are those with modified risk indices greater than the cutoff value.

Brainstorm Human errors are identified by examining’ the requirements of pro’gér step
Errors performance and then generating a negative statement for the requirement.

For example, if the step requirement is “open valve A by 1/2 turn”
A person could make several errors such as:

e Operator closes valve A by 1/2 turn

¢ Operator fails to adjust valve A

e Operator opens valve A by an excessive amount

Draft Version B 9 ' March 1997
P:\59122.01\DRAFT_B.DOC
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.Assign Risk

Index

Once possible errors have been Iisted,‘”the likelihood of ;héking the érror and
the impact of making the error are rated. This rating process provides insight
as to how tolerant a system is to error as well as how the system design
(system being the hardware and organization support systems) influences

error likelihood. Critical errors then become those errors that are:
¢ Reasonably likely to occur

¢ Not tolerated well by the system

Verify and
Expand Error
List

Brainstorming errors is subjective in that the results of the brainstorming
session will be dependent on the knowledge and experience of the meeting
participants. To ensure that error identification is as thorough as possible,

the knowledge base can be expanded by:
¢ Reviewing information on past accidents related to the activity

* Interviewing additional personnel familiar with the routine performance of

the activity

Where accident data is available, reviewing this data is the most efficient way
to verify the initial error identification. When such data is not available,
interviewing 3-5 personnel that did not participate in the brainstorming will

usually provide sufficient verification of the brainstorming resuits.

Draft Version B

10 March 1997
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Modify Basé' ‘
Risk Index and
Identify Critical

Errors

Draft Version B

Thé base risk index détérmined during the bréihstorming is based 'bn the
likelihood and consequence ratings provided by the evaluation team. The
accident data review or personnel interviews provide additional insight as to

the likelihood and consequence of a given error.

To incorporate this new insight, the base risk index is modified by a factor
that depends on the estimated frequency of occurrence during past
operation. While this type of modification may not be appropriate for other
types of hazard analysis, it is used here in order to more heavily weight

system-induced errors which:
1. Are Iikely to happen
2. Can be reduced by modifying the system

Idiosyncratic errors, which are not system-induced, may account for a large
number of the total errors that occur in a system. However, since these
errors are more a function of the individual performing the activity, there will
probably not be .-‘large clusters of the same error. System-induced errors, by
definition, will occur with greater detectable frequency because they are an
indication of a mis-match between human capabilities and the requirements

of the system.

The risk index adjustment factor for each critical error is chosen based on the

past frequency of occurrence for the error as follows:
1. Little or no previous accident or incident experience
2. Some previous accident or incident experience

3. Frequent previous accident or incident experience

11 March 1997
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Resource

Requirements

Thé evaluation team

Any available accident data for this activity

3-5 personnel experienced in the activity (if interviews will be conducted)

Several copies of Form 2, “Gross Task Analysis and Error Identification”

Prepare Forms

For each task identified in the Gross Task Analysis, prepare one copy of
Form 2, “Gross Task Analysis and Error Identification” by writing the task

description in the appropriate location on the form.

Brainstorm

Errors

Select a task.

Enter the description of the first step under the subject Task in Column 1.

%

Brainstorm human errors that can occur during the performance of the listed

step. Enter each error into Column 2, one error per line.

Determine Risk

. Index

Draft Version B

For each identified error, assign a rating for the likelihood of error occurrence
in Column 3. The likelihood scale ranges from 1 to 5, with 1 being low
likelihood and 5 being high likelihood.

12 March 1997
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B E'ﬁ'ter a rating for the conhsequence O h‘é érror mCqumn 4.‘ The '

consequence ratings range from 1 to 5 and have the following meaning:
1. Operational delays

2. Equipment damage

3. Injuries and/or major equipment damage

4. Severe injury fatality

5. Catastrophic event with possible multiple fatalities

Calculate the base risk index by multiplying the likelihood rating (Column 3)

by the consequence rating (Column 4). Enter the result in Column 5.

When all errors identified for this step have been assigned a risk index,

proceed to the next step for this task.

When all steps for this task have been reviewed, proceed to the next task.

Accident Data

Review

Draft Version B

For each accident record, determine which of the previously identified errors

was involved in the accident.

If a human error that was not previously identified was involved in the

accident, add the error description into the proper location on Form 2.

Count the number of times each error was involved in an accident.

13 March 1997
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Assign a risk index adjustment factor to each error based on the f0|‘l:CJV\.ii.r‘1.g —

scale:

-

Little or no previous accident experience
2. Some previous accident experience

3. Frequent previous accident experience

Enter the adjustment factor in Column 6.

Calculate the modified risk index for each error by multiplying the value in

Column 5 by that in Column 6. Enter the result in Column 7.

Personnel

interviews

Draft Version B '

Using the interview guideline questions provided in Table 1, interview
personnel regarding their past involvement with the activity. The goal of the
interview is to determine the types of errors that people frequently make
when performing the éctivity, regardless of whether the error resulted in an
accident. These errors may have resulted in “near miss” incidents that were

not formally documented.

if a human error that was not previously identified was involved in the

incident, add the error description into the proper location on Form 2.

Count the number of times each error was involved in an incident or was

brought up by interviewees.

14 March 1997
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scale:
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1. Little or no previous incident experience

LY |

2. Some previous incident experience

3

3. Frequent previous incident experience

e

Enter the adjustment factor in Column 6.

r,‘.‘,J}
o E

Calculate the modified risk index for each error by muitiplying the value in |

Column 5 by that in Column 6. Enter the result in Column 7.

[ A
R

Identify Critical  Review the modified risk index for each of the identified errors. If the

|

Errors modified risk index is 12 or more, classify the error as critical and review it

i |

using the Error Analysis and Corrective Measures Procedures.
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e
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- MEASURES
Information The ultimate goal of the HEAT is to identify possiblle corrective vméasu'r'é's for
Hovon,
£ Processing system-induced human errors. In order to develop effective corrective
S
Model measures, specific causes of these errors must be understood.

b In order for a person to successfully interface with a machine or processing
{"S system, the following must occur:
e The information required to prompt the operator to take an action must
¢ be available at detectable levels.
gr‘; e The required information must be accurately received by the operator
et within the required time frame for action.
o e The operator must interpret the information and choose the correct
response.
. p
bt ‘
. ¢ The operator must properly manipulate the machine or process to
L implement the correct response.
o
- An information processing model can be used to classify human errors into
“ the following categories that correspond to the above bullets:
o « Information source errors
b
~ + Information reception errors
£ -
+ Decision/response errors
~
L. e Action errors
£
=
b
.
Draft Version B 16 March 1997
r~ P:\59122.01\DRAFT_B.DOC
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ND CORRECTIVE MEASURES

Source

information sources provide data that the operator must receive in order to

take appropriate action.
Information sources can include both direct information from

the machine

an object

a signal person,
or indirect information provided by
e visual displays

« auditory displays, etc.

Information

Reception

Information reception includes both the transmission mode for the

information as well as how the operator perceives the information.

Transmission mode may include such items as line-of-sight to the
information, background noise (when the information source is auditory),

communication systems such as telephone or two-way radio, etc.

Operator perception is via one or more of the five senses: sight, hearing,

touch, smell, and taste.

Decision/

Response

Decision/response includes intérpretatibn of the information based oh
memory, skills, attention, and higher level reasoning skills. It also involves

selecting the correct response to the information based on all of the above.

. Action

Action is the controlled movement of muscles to manipulate controls and

affect the proper change to the system.

Draft Version B8
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Error To better understand the causes of error, the error is classified based on the

Classification  information processing model. The Error Classification Matrix in Table 2
relates the manifestation of an error (no action, late action, wrong action) to
the information processing model via descriptive text. For example, if a
person does not take required action, if may be for one or moreﬁ of several

reasons:

The information needed to prompt the action is not available.

« The person does not receive the information due to a physiological
limitation (receptor limitation) or an environmental disturbance that
prevents or disrupts information transmission from the source to the

receptor.

« The person ignores or mis-interprets information and, as a result, does

not recognize the need for action.

¢ The person receiving the information does not have the ability or skill to

perform the required action.

The value of error classification ultimately lies in identification of corrective
measures designed to correct the faulty stage of information processing,

thus eliminating the system-induced cause of error.

Error The Corrective Measures Matrix (Table 3) provides guidelines for developing
Causation corrective measures based on the error classification. The corrective
measures suggested in this matrix are generic and must be considered in

light of the specific activity under study.

A human error can result from one or more system-related causes.
However, it is common that overall error occurrence is dominated by
relatively few specific causes. As a result, it may not be necessary, or

appropriate, to equally weigh each identified cause of error.

Draft Version B 18 ' March 1997
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To focus resources on those causes that dominate efror occurrence
frequency, the HEAT requires the evaluation team to rate the likelihood of
occurrence for each specific cause. Although it may be possible to suggest
corrective measures for each cause, the greatest benefit toward error control
will be achieved by focusing on high likelihood causes. The cutoff suggested

by the JIP is to focus on causes with a likelihood rating of 3-5.

Draft Version B 19 k March 1997
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Resource

Requirements

e The evaluation team

e All or the previously completed forms

e Form3, “Error Analysis and Corrective Measures”
¢ Error Classification Matrix (Table 2)

o Corrective Measures Matrix (Table 3)

[l

pr

N

e

Prepare Forms

Prepare Form 3, “Error Analysis 'and Corrective Measures,” for each of the
identified critical errors. Include the task in which the error occurs, the step in
which the error occurs, a description of the error, and the modified risk index

for the error.

Fo Y
|

.

Classify Errors
per HF Model

Classify the errors according to the information processing model using the
Error Classification Matrix (Table 2) on Form 3. Check all boxes in this

matrix that apply to the identified error.

3 r"val'}

-

Identify Causes

of Error

For each box checked in the error classification matrix, list the possible

causes of the error on the bottom section of Form 3. Attach additional forms

if necessary.

e

B

,3

[N,

?51
[

Rate Likelihood

Rate the likelihood that each specific cause will result in the error of concern.

The likelihood ranges from a low of 1 to a high of 5.

EEEE 13

3

g
Y

g

1

o

L

Suggést
Corrective

Measures

Draft Versioh B’ v

Suggest appropriate corrective measures for each cause that is assigned a
likelihood rating of 3, 4, or 5. The Corrective Measures Matrix (Table 3)
provides guidelines for appropriate corrective measures based on the error
classification. Corrective measures, whenever possible, should focus on

correcting the cause of the error.

Note any comments related to the cause or suggested corrective measure.

20 March 1997

P:\59122.01\DRAFT_B.DOC



pw

)
R

1

g "Wﬂ}

3

L S

[

ﬂ"xar;]

mEE m3
Ldn ik

£

b |

Bz dd

L

FEr
Qi

I

Table 1
PERSONNEL INTERVIEW GUIDELINES

Critical Incident Questions

1. Can you think of a situation in which an accident occurred or almost occurred while

performing this task?
2. What were the general circumstances leading up to this incident?
3. How often has this occurred?
4. Was there some action or inaction by the people involved that contributed to the incident?
5. When did this occur?
6. What was your role in the activity?
7. How long have you been performing this task?
8. What needs to be done to prevent this type of accident?
9. What would you do if this type of accident occurred?

10.0Other comments?

Draft Version B 21 ' ' March 1997
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Table 3: CORRECTIVE MEASURES MATRIX

Information . .
.. Processing Stage

_Possible CprreéﬁVe Measure(s)

Information Source

1 Source information not present or
not detectable (below human
sensory threshold)

Information Reception

2 Information cannot be received by
specific operator (deaf, color blind)

3 Information cannot be received
because of environmental
conditions {noise, darkness,
brightness, weather)

2 Define required personnel attributes in fitness
testing

3 Control environment; seek another sensory
receptor; make information redundant (more
than one source)

Decision/Response

4 Information not attended to
(distracted, fatigue)

5 Information ignored (not considered
important)

6 Not aware of correct response
(faulty learning or experience)

4 Reduce workload; improve rest cycles or shift
pattern; provide pre-alerting signal before vital
information is presented

5 Procedural training and supervision.
Mandatory checkpoints - flag removal

6 Training and practice

Action

7 Action not within ability

7 Define required personnel attributes; fitness
testing

Information Source

8 Source information not present at
right time

improve task sequencing.

Information Reception

9 Information delayed because of
difficulties in reception

9 Improve source intensity; reduce background
interference

Decision/Response 10 Delays in processing (high 10 Reduce workload; improve rest cycles or shift
workload, fatigue, stress, pattern; provide pre-alerting signal before vital
physiological condition) information is presented; increase supervision

Action 11 Slow to act (Lack of practice or 11 Improve skills with “hands-on” training or

experience)

frequent drills

Information Sources

12 Source information incorrect

12 Provide correct information

Information Response

13 Incompletely processed because
of distortion, disruption, or
distraction

13 Reduce demands of competing tasks; improve
communications system; provide training for
information priority

Decision/Response

14 Select wrong action (Incomplete
learning or experience)

15 Selects wrong control device

14 Improve training; conduct frequent drills

15 Modify the control display or configuration to
improve differentiation

Action

16 Wrong sequence - timing errors
(Lack of skills)

17 Cannot sustain action (Lack of

endurance)

16 Improve control sequence identification,
conduct frequent drills

17 Define required personnel attributes; fitness

testing; improve training; redesign job

Draft Version B
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” Form 1: HUMAN ERROR ASSESSMENT SUMMARY
B i . . L i
‘&w ) ARRSRE 2 L . g :
Describe the State(s) of System Prior to Conducting the Activity:
L
% Describe the State(s) of the System at Completion of the Activity:
&
E‘" From the Above, Create a Concise Statement of Scope for this Human Error Assessment:
L
bt
b
-
b L .
- List the Names and Titles of the Evaluation Team Members. Circle the Name of the
b Evaluation Team Leader
#
E““:: ) - X A A = - X
- The following checklist can be used for study planning purposes. Check off items needed
b for the study and obtain before the first evaluation team meeting
~ Item Required? Arranged item Required . Arranged
L Team members 1] g Copies of Blank Heat a : a
- Written Procedures g O Forms
: - . Accident Data for the
£ Training Materials H H Activity a a
o g g Access to Personnel 0 a
& { 0 0 for Interviews
Meeting Room 0 0 Interview Guideline 0 a
Flip Chart w/ Pens q . Questions (Table 1)
White board w/ Erron: Classification 0 0
Scanner . 0 O Matrix
0 Corrective Measures a 0
L Matrix
F
~ Draft Version B 24 March 1997
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